Introduction
In the last years, research into extraordinary optical transmission [1] through metallic films perforated with subwavelength apertures arrays has been extrapolated to acoustics. This new area of study has attracted much attention throughout the last five years for clarifying the basic physics of the phenomenon as well as to develop devices *Manuscript Click here to view linked References for engineering applications. Zhou and Kriegsman [2] predicted the complete sound transmission through two-dimensional subwavelength hole-arrays by means of the scattering matrix technique for the first mode of the cavity. The experimental confirmation of complete acoustic transmission was reported for a perforated brass plate immersed in water by Hou et al. [3] and for a slit array made of steel in air by Lu et al. [4] . Fabry-Perot resonances in the hole produce the main contribution to the full transmission peaks. It has been argued [3] that the existence of a full transmission peak near to the Wood anomaly [5] is due to an array resonance. The dispersion relation of leaky and bounded surface modes was derived in the hard-solid limit for one-and twodimensional arrays of square holes by Christensen et al. [6] and it was pointed out the hybridization of these modes with the Fabry-Perot resonances. Estrada et al. [7] showed that perforated aluminium plates immersed in water at ultrasonic frequencies exhibit extraordinary sound attenuation well beyond that predicted by the mass law equation due to Wood anomalies. Estrada et al. [8, 9] also showed that, the position and the width of the transmission peak can be tuned changing geometrical parameters like the filling fraction of holes and the lattice geometry of perforated plates.
So far, the investigations on acoustic transmission through subwavelength apertures are restricted to plates with periodic arrays of apertures. Hao et al. [10] studied the acoustic transmission through plates perforated with a quasiperiodic array of subwavelength apertures. The results showed strong resonant transmissions, attributed to the coherent diffraction by the long-range order of the quasiperiodic structure. Hao et al. [11] also studied the acoustic transmission through plates with quasiperiodic surface corrugations. The results showed that the resonant transmissions observed in the subwavelength region can be attributed to the collective excitation of the antisymmetric Stoneley surface modes. Fractal geometries [12] are examples of aperiodic structures and possess self-similar properties.
With the purpose of identifying how the geometry self-similarity influences the acoustic transmission, in this letter we consider water-immersed brass plates perforated with fractal-featured aperture array in a Sierpinski Carpet pattern. The acoustic transmission and the physical origins are analyzed and discussed. Three iterative generations of the Sierpinski Carpet pattern were used. In the first step, a periodically square distribution of circular holes having diameter 1 mm and a unit cell period of 3 mm, drilled on the brass plate was used (see Figure 2a) . The second iterative generation was made with a square distribution of circular holes having diameters 1 mm and 3 mm and a unit cell period of 9 mm (see Figure 2b ). The last generation was made with a square distribution of circular holes having diameters 1 mm, 3 mm and 9 mm and a unit cell period of 27 mm (see Figure 2c ).
Experimental setup

Results and discussion
We can explore the transmission properties of the Sierpinski Carpet pattern by calculating and measuring transmitted sound power coefficient, , as a function of the frequency, f, in the fluid at normal incidence. The transmission sound power was calculated by solving the sound wave equation within a hard-solid model and reported in [14, 15] . Figure 3 shows a comparison between measured and calculated transmission spectra at normal incidence for each of the three iterations Sierpinski Carpet patterns samples considered. The measurements are in good agreement with the calculated results even though there are some differences between them. The measured transmission peaks are broader than the calculated ones due to dissipative losses that have not been taken into account in the calculation model and due to experimental errors [8] . The slightly change in the frequencies of the characteristics peaks that were not predicted by the calculated results is due to the calculations were carried with a rigid-solid model and the elastic movement of the plate coupled with the surrounding fluid had not been considered. The transmission spectra for the periodically square distribution of circular holes having diameter 1 mm and a unit cell period of 3 mm are depicted in Figure 3 Complex interaction between minima and maxima is present in the spectra and it makes clear that the symmetry of the array results in a high angular dependence of the spectra. The measurement in the periodically square distribution of circular holes having diameter 1 mm and a unit cell period of 3 mm (Figure 4(a) ) shows the S 0 Lamb mode (denoted by the arrow) interacting with the lattice resonances at k ·a/ ~ 0.5 and 1. In agreement with the normal incidence results from Fig. 3(a) , the first order Fabry-Perot full transmission peak at the frequency ~280 kHz can be observed when a/2 c ~ 0.55.
The peak at the frequency ~480 kHz is placed at a/2 c ~ 1, immediately below the Wood anomaly minimum that is evident when the incidence angle is varied. Due to the peak is quite narrow and to the limitations of the measurement system, it cannot be clearly observed. 
